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® Method of and apparatus for controlling application of glue to defhrad areas. 



® Apparatus for applying adhesive onto flutes of 
single facers of corrugated media, so that the single 
facers may be adhered together and to a facing to 
form a composite web, comprises a plurality of ad- 
hesive applicator rolls, each for applying adhesive to 
the flutes of an .associated one of the single facers. 
The actual speed of travel of the single facers pass- 




ing across the applicator roll peripheries is sensed, 
and the rate of rotation of each roll is independently 
and accurately controlled, in accordance with the 
sensed speed, to apply a desired amount of adhe- 
sive onto selected areas of the flutes. The Indepen- 
dent accurate control over applicator roll speeds 
enables minimunn amounts of adhesive to be applied 
^onto the flutes of the individual single spacers, as 
^determined by their configurations and consisten- 
^cies. while still ensuring proper adhesion of the 
CSJ single facers one to the other and to the facing. 
^Applying minimum amounts of adhesive onto the 
{>j flutes reduces both the amount of adhesive required 
CO and moisture added to the single facers, so less heat 
Wis required to set the adhesive. In rddltion, minimlz- 
Qing moisture added to the single facers substantially 

eliminates warping of the composite web and • 
yj "ribbing" on its outer surfaces, so the surfaces are 
very smooth and very, high quality printing and 
graphics may be applied onto the surfaces. 
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METHOD OF.AND APPARATUS FOR CONTROLUNG APPLICATION OF GLUE TO DEFINED AREAS 



Background of the invention 

The present invention relates to a method of 
and apparatus for applying adhesive onto webs of. 
sheet material so that the webs may be adhered s . 
together, and in particular to such a method and 
apparatus in which the amount and location of 
adhesive applied onto flutes of single facers is very 
accurately controlled. 

Prior machines for applying adhesive onto the to 
flutes of a plurality of single facers of corrugated 
cardboard media, so that the single facers may be 
adhered in overlying relationship and to a facing to v. 
form a sheet of cardboard, use applicator rolls for 
applying adhesive onto the flutes, and one or more is 
belts at a combiner bring the single facers into 
overlying and adhering relationship and pull the 
single facers across the applicator rolls and 
through the machine. The combiner belts are sup- 
ported on and moved by drums, and the applicator 20 
roils are normally driven by means of a direct drive 
between one of the drums and the rolls. Usually, 
one drum carries a sprocket connected by a chain 
to an Input sprocket to a distributor, and sprockets \ 
carried by individual applicator rolls are connected zs 
by chains to an output sprocket from the distribu- 
tor. Rotation of the connbiner drum therefore rotates 
the applicator rolls, and the arrangement is such 
that a predetermined fixed mechanical relationship 
exists between the speeds of rotation of the ap- 30 
plicator rolls and that of the drum. 

A disadvantage of prior adhesive applying ma- 
chines is that the ratio between the speed of rota- 
tion of . the combiner drum and the speeds of 
rotation of the applicator rolls cannot readily be as 
changed. Because of the direct drive between the 
drum and rolls via chains and sprockets, to change 
the ratio of the speeds requires the tedious proce- 
dure of changing the distributor input sprocket 
However, changing the distributor input sprocket ' 40 
only serves to change the ratio of the speeds 
between the . drum and each roll by the same 
amount. It does not change the ratio of the speeds 
between the drum and- individual ones of the rolls 
by selected amounts, since that may be accom- 45 
plished only by also changing the sprockets on the 
roils, and as applicator roll sprockets cannot readily 
be replaced, prior practice does not contemplate 
that they be changed. Instead, once selected the 
applicator roll sprockets are normally not changed so 
except as may be required for replacement due to 
wear, and they usually are selected so that ir- 
respective of the speed of rotation of the combiner 
drum, ail of the applicator roll peripheries move at 
the same, speed, so changing the distributor input 



sprocket only . serves to uniformly change the 
speed of each applicator roll periphery. 

The rationale behind rotating the applicator 
rolls by a direct drive between the rolls and a 
combiner belt drum is to obtain a direct correlation 
between the peripheral speeds of the rolls and the 
speed of travel of the single facers as they are 

. pulled across the rolls. The single facers are pulled 
across the roll peripheries by the combiner belts, 
which ride on and are moved by the combiner 
' drum, so it is assumed that, ideally, a known and 
direct relationship exists between the speed of 
travel of the single facers and the speed of rotation 
of the drum and, therefore, between the speed of 
the single facers and the speeds of the roll periph- 
eries. However, the assumption ignores, and the 

, technique cannot account for. slippage that occurs 
in practice between the belts on the drum and the 
single facers on the belts. Usually, the distributor 
input sprocket is selected to obtain a predeter- 
mined relationship between single facer, and ap- 
plicator roll peripheral speeds, such that the roll 
peripheries move slightly slower than the single 

' facers to obtain a wiping action across the flutes, 
but because of slippage the relationship is impos- 
sible to maintain. 

Because of the inability with prior machines to 
accurately control the speeds of the applicator roll 
peripheries with respect to the speed of travel of 
single facers moved across the peripheries, and to 
independently and accurately control the single 

. facer/roil periphery speed relationship for each ap- 
plicator roll to compensate for variations in flute 
' configurations and consistencies, according to con- 
ventional practice an excess of adhesive Is applied 

■ onto the flutes to ensure proper adhesion of the 
single facers one to the other despite misplace- 
ment of adhesive on the flutes as a result of 
variations in the speed relationship. This is accom- 
plished by using applicator rolls that have either 
smooth or cellular peripheral surfaces, and by us- 
ing a metering roll to doctor adhesive picked up by 
the applicator rolls in a manner to leave a film of 
adhesive of selected thickness on the peripheries 
for transfer to the single facer flutes. However, 
water comprises a substantial portion of the adhe- 
sive, and in addition to wasting adhesive, a con- 
sequence of transferring excess adhesive to the 
flutes is that the flutes are excessively moistened. 
The adhesive must be dried in the combiner to 
adhere the single facers together, so the more 
moisture that Is applied onto the flutes, the greater 
the heat energy requirements to set the adhesive. 
More importantly, excessively moistening the flutes 
results in warping of the resulting cardboard ma- 
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terial and "ribbing" on its outer facing or surface, 
which often makes it very difficult if not impossible 
to apply high quality printing or graphics onto the 
surface. 

Objects of the Invention 

■ An object of the present invention is to provide 
an improved apparatus for and method of applying 
adhesive onto the flutes of a plurality of single 
facers of corrugated media, where the actual speed 
of travel of the single facers through the apparatus 
Is directly sensed and used to independently con- 
trol the rate , of rotation of individual ones of a 
plurality of adhesive appiicator rolls to control , the 
amount and location of adhesive transferred onto 
the flutes. . 

Another object is to provide such an apparatus : 
and method, in which the sensed speed of travel of 
the single facers is used to variably and indepen- • 
dently control the speed of rotation of each applica- 
tor roll in order to selectively apply more or less 
adhesive onto the tips, the leading edges or the 
trailing edges of the flutes of individual ones of the . 
isingle facers. 

A further object is to provide such an apparatus 
and method, wherein control over applicator roll 
speeds of rotation with respect to web travel speed 
significantly reduces the amount of adhesive re- 
quired to properly adhere the single facers one to 
the other. 

Yet another object is to provide such an ap- 
paratus and method wherein, by virtue of the re- 
duction in the amount of adhesive and therefore 
moisture applied onto the flutes, warping of the 
.resulting cardboard and "ribbing" on its smooth 
outer surface are substantially eliminated. 

Still another object is to provide such an ap- 
paratus and method, in which the sizes of nips 
between the applicator rolls and associated weight 
rolls, through which the single facers pass, is auto- 
matically sensed and controlled. 



Summary of the Invention 

In accordance with the present invention, ap- 
paratus for applying adhesive onto the flutes of a 
plurality of corrugated webs comprises a plurality 
of adhesive applicator rolls; means for transferring 
adhesive to peripheries of said applicator rolls: 
means for moving the webs in unison and at the 
same speed of travel, such that each web moves 
across the periphery of an associated one of said 
applicator rolls with its flues against said periphery 
for transfer of adhesive from said periphery to the 
flutes; means for sensing the actual speed of travel 



of the webs; and means responsive to the sensed 
actual. speed of travel of the webs for rotating each 
individual applicator roll at a rate of rotation that is 
independent of the rate of rotation of the other rolls 

5 ■ and that is- varied as necessary to maintain con- 
stant an individually selected and adjustable rela- 
... tionship between the peripheral speed of the roll 
^ and the sensed actual speed of travel of the webs, 
despite any variations in the sensed actual speed 

10 of travel of the webs, to thereby control the amount 
and location of adhesive applied onto the flutes of 
each individual one of the webs. 

The invention also contemplates a method of 
applying adhesive to flutes of a plurality of cor- 

76 • rugated webs, comprising the steps of transferring 
■ adhesive to peripheries of a plurality of applicator 
.. rolls; moving the webs in unison and at the same 
speed of travel, such that each web moves across 
the periphery of an associated one of the applicator 

20 rolls with its flutes against the periphery to transfer 
adhesive from the periphery to the flutes; sensing 
the actual speed of travel of the webs; and rotating 
. each applicator roll, in accordance with the sensed 
actual speed of travel of the webs, at a rate of 

25 rotation that is independent of the rate of rotation of 
the other applicator rolls and that is varied as 
necessary to maintain constant an individually se- 
lected and adjustable relationship between the pe- 
ripheral speed of the roll and the sensed actual 

30 Speed of" travel of the webs, despite any variations 
in the sensed actual speed of travel of the webs, to 
thereby control the aniount and location of adhe- 
sive applied onto the flutes of each individual one 
. of the webs. 

35 . 

Brief Description of the Drawings 

Fig. 1 is a schematic side view of an adh©- 
40. sive applying, apparatus for single facers of cor- 
rugated cardboard media, embodying the teach- 
ings of the present invention; 

Fig, 2 is a side view of structure for support- 
ing a weight roll and controlling the size of a nip 
43 between the weight roll and an associated adhesive 
applicator roll, and 

Fig. 3 is a side view of a doctor assembly for 
.metering adhesive on an applicator roll. 

so Detailed Description 

Fig. 1 illustrates an apparatus, indicated gen- 
erally at 20, for applying adhesive or glue onto 
flutes 22a-c of single facers or corrugated webs 
55 24a-c of cardboard media, and for placing the 
single facers and a facing in overlying relationship 
so that the same are adhered one to the other to 
form a composite cardboard sheet 26: The actual 
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speed of travel of the cardboard sheet and there- 
fore- of the single facers, is continuously directly 
sensed or monitored by means of a friction wheel 
28 riding on an upper surface of the sheet. The 
wheel is coupled to a tachometer 30 that generates 
a signal having a value in accordance with sensed 
web speed and applies the signal to both a prog- 
rammable microprocessor 32 and a motor speed 
controller 34. The motor speed controller and 
microprocessor are interconnected, and the motor 
.speed controller is coupled to a plurality of dx. 
motors 36a-c. each of which rotates a respective 
one of a plurality of engraved or cellular surfaced 
adhesive applicator roils SSa-c. Associated and de- 
fining nips with the applicator rolls are respective 
weight roils 40a-c, and the electric motors, along 
with, the applicator and weight rolls, are at an 
adhesive applying station 42. 

The single facers 24a-c extend from supplies 
thereof (not shown) around associated guide rolls 
44a-c and 46a-c. and from the guide rolls to and 
through nips between respective applicator rolls 
38a-c and weight rolls 40a-c. The single facer 
flutes 22a-c contact the applicator roll peripheral 
surfaces as they pass through the nips, whereby 
the applicator rolls apply adhesive onto the flutes. 
From the applicator rolls, the single facers extend . 
to and come together in overlying relationship be- 
tween a pair of endless belts 48 and 50 of a 
combiner. The belt 48 extends around and is car- 
ried by a pair of . drums 52a and 52b, the belt 50 
extends around and is carried by a pair of drums 
54a and 54b, and although not shown, means are 
provided for rotating the drums at a selected speed 
to move the belts. The belts define a conveyor 
means for the single facers 24a-c. and pull the 
single facers through the apparatus and across the 
applicator rolls. Also extending be^veen the belts 
and beneath the lowermost single facer 24c is a 
paper sheet medium or facing 56 obtained from a 
supply thereof (not shown). In this manner, the 
single facers and facing are brought into overlying 
relationship and carried by the belts through a 
dryer station 58 at the combiner to set the adhe- 
sive and form the composite cardboard sheet or 
triple facer 26. 

The amount and location of adhesive applied 
onto the flutes 22a-c depends upon the speed of 
travel of the single facers relative to the peripheral 
speeds of their associated applicator rolls 38a-c, If 
the speed of the single facers equals the peripheral 
speeds of the applicator rolls, . adhesive will be 
applied primarily onto the flute tips. If the periph- 
eral speeds of the applicator rolls is slower or 
faster than single facer speed, there will be a 
wiping action of the. flutes across the applicator 
rolls and more or less adhesive will be applied onto 
. ;the leading or trailing edges of the flutes. 



According to conventional practice, in an at- 
tempt to control the speeds of the applicator roll 
peripheries relative to the speed of travel of the 
single facers 24a-c, the assumption would be made 

5 that since the combiner belts 48 and 50 pull the 
single facers through the machine, the speed of the 
single facers is the same as that of the belts. The 
assumption would also be made that since the 
belts travel on the (drums 52a-b and 54a-b, the rate 

TO of rotation of the drums directly correlates to the 
speed of travel of the belts. Conventional practice 
would therefore contemplate connecting a sprocket ' 
on one of the drums to an input sprocket to a 
distributor by means of a chain, and then connect- 

75 ing an output sprocket from the . distributor, by - 
■ means of additional chains, to sprockets carried on 
■ . each' applicator roll 38a-c, The particular sprocket 
'at the distributor input would determine the speed, 
of rotation, of the applicator rolls relative to that of . 

20 • the drum and. ideally, the peripheral speeds of the 
applicator rolls relative to the speed of travel of the 
single facers. However, in practice the combiner 
belts slip on. the drums, and the single facers slip 
with respect to the combiner belts, so variations 

25 would occur in the speed of travel of the single 
.. facers with respect to the speeds of the applicator 
roll .peripheries and, therefore, in the amount and 
. location of glue applied onto the flutes. ; 

In addition, according to conventional practice, 

30 the speeds of rotation of the applicator rolls would 
be identical. Consequently, even if the speed of 
travel of the single facers relative to the peripheral 
speeds of the applicator rolls could be maintained, 
constant, because the applicator rolls cannot be . 

35 rotated at different speeds relative to each other, 
compensation in adhesive application cannot be . 
made to account for different configurations of. 
flutes or differences in the. consistencies of the 
individual single facers. Therefore, to ensure that 

40 the single facers will be properly adhered one to 
the other .despite variations in adhesive application 
and . despite the inability to control adhesive ap- 
plication in accordance with flute configuration and 
consistency, the prior art also contemplates that an 

45 excess of adhesive "be applied onto the flutes. 
However, the major component of the adhesive is 
water, which must be evaporated in the dryer sta- 
. tion 58 to set the adhesive, so applying excess 
adhesive to the flutes wastes adhesive and in- 

50 creases dryer energy requirements- More impor- 
tantly, and of greater disadvantage, the excess 
moisture applied to the .flutes via the adhesive 
results in warping of the resulting cardboard sheet 
26 and causes "ribbing" on the outer surfaces of 

55 the sheet. Consequently, instead of being smooth, 
the surfaces of the cardboard sheet will tend to 
conform to the underiying flutes, so that it will be 
difficult if not impossible to then apply high quality 
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printing or graphics on the sheet. 

In overcoming the disadvantages of prior adhe- 
sive applying machines, in accordance with the 
present invention, each applicator >oll is indepen- 
dently rotated at a rate controlled so that its periph- 
eral speed is always maintained in an individually 
preselected relationship to the actual speed of trav- 
el of the single facer carried across its periphery. 
This is accomplished by having the friction wheel 
28 of the tachometer 30 ride on the surface of the 
triple facer cardboard sheet 26 at or as it leaves 
the combiner. The actual speed of travel of the 
single facers is therefore continuously sensed or 
monitored, and the tachometer generates and ap- 
plies to the microprocessor 32 and motor speed 
controller 34 a signal having a value in accordance 
with single facer speed. The motor speed control- 
ler, in. addition to controlling the speeds of opera- 
tion of the motors 36a-c. receives from at least one 
of the motors, for example the motor 36b, a signal 
having a value representative of the speed of op- 
eration of the motor, and therefore of the peripheral 
speed of the adhesive applicator roll 38b, and 
couples that signal to the microprocessor. The 
microprocessor compares the signals representa- 
tive of single facer and motor speed, and based 
upon the comparison, and depending upon whether 
the microprocessor has been programmed so that 
adhesive is applied primarily to the flute tips, or 
more so to the leading or trailing edges of the 
flutes, of individual ones of the single facers, the 
microprocessor applies to the motor speed control- 
ler signals that cause the controller to indepen- 
dently operate each motor 36a-c at an individually 
controlled speed, so that the peripheral speed of 
each applicator roll is independently maintained 
equal to, greater than or less than the speed of the 
single facer canrted across its periphery. For the 
situation described, the motors 36a and 36c are 
referenced to the motor 36b, and are indepen- 
dently operated at individually controlled speeds 
that have a predetermined relationship to the 
sensed speed of the motor 36b. However, the 
motor speed controller may just as readily receive 
from each motor a signal representative of its 
speed, and couple those signals to the micropro- 
cessor, so that the microprocessor then controls, 
each motor so that its actual speed is equal to a 
desired speed. Since the diameters of the applica- 
tor rolls are known and usually identical, the ar- 
rangement enables the rate of rotation of each roll 
to be independently, accurately and variably con- 
trolled, such that a predetermined relationship or 
ratio Is . maintained between its peripheral speed 
and the actual speed of travel of the single facer 
across its periphery. 

The apparatus therefore enables precise con- 
trol to be maintained over the amount and location 



of adhesive applied onto single facer flutes, by 
independently controlling the speed of rotation of 
each individual applicator roll in accordance with 
the sensed actual speed of travel of the single 
5 facer carried across its periphery, so that selected 
relationships are always maintained between the 
■ speed of the single facers and the peripheral 
speeds of their associated applicator rolls, despite 
variations in the speed of the single facers. Each 
10 applicator roll may be selectively rotated at rates to 
apply adhesive to primarily the flute tips of its 
associated single facer, or to get a wiping action of 
the roll periphery across the flutes to apply more or 
less adhesive to either leading or lagging edges of 
75 the flutes. Since the amount and location of adhe- 
sive that must be applied onto the flutes, for proper 
adhesion of the. single facers, varies in accordance 
with flute size and shape and with the consistency 
of the material of the single facers, and since the 
20 amount and location will vary with changes in the 
speed relationships between the single facers and 
their associated applicator roll peripheries, the ap- 
paratus advantageously compensates for and elimi- 
nates the negative influence of such variables. In 
25 consequence of the precise control over application 
of adhesive, and as will be further described, as 
compared with conventional applicators, adhesive 
consumption is reduced by about fifty percent, and 
- . the resulting cardboard product is not warped and 
30 has very smooth outer surfaces onto which may be 
imprinted high quality graphics. 

The single facers pass through nips defined 
between the adhesive applicator rolls 38a-c and 
weight rolls 40a-c, which must be adjusted to and 
35 maintained at selected sizes, in accordance with 
the thicknesses and types of the single facers, for 
proper application of adhesive onto the flutes with- 
out crushing the flutes. The art contemplates man- 
ual adjustment of nip size, but the procedure is 
40 generally time intensive and inaccurate, and must 
be repeated for different types of single facers. 

Accordingly, in further Improving upon the art, 
the invention also contemplates automatic adjust- 
ment of the nips between the adhesive applicators 
45 rolls 38a-c and weight rolls 40a-c. With reference 
to Fig. 2, which illustrates an arrangement for ad- 
justing the size of the nip between the applicator 
roll 38b and weight roll 40b, it being understood 
that a similar structure is provided for each set of 
so applicator and weight rolls, each end of the weight 
roll 40b Is journaled for rotation in an arm BO. One 
end of the arm connects to a piston rod 62 of a 
pneumatic cylinder 64 that is operable to either 
extend the piston rod and move the weight roll 
55 away from the applicator roll or retract the piston 
rod and preload the weight roll toward the applica- 
tor roll. An opposite end of the weight roll arm rests 
on an extension of a screw actuator 66 coupled 
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through a gearbox 68 to a stepping motor 70. The 
stepping motor is operated by a motor controller 
72 to either raise or lower the screw actuator, and 
the motor controller is controlled by the micropro- 
cessor 32. Carried on the arm for movement there- 
with is a displacement transducer 74 that applies to 
the microprocessor a signal having a value repre-? 
sentative of the distance between it and a target 66 
mounted on the apparatus at a known position with 
respect to the applicator, roll, and therefore of the 
size of the nip. 

The signal facer 24b passes through the nip 
between the weight roll 40b and the applicator roll 
38b for having adhesive, picked up by the applica- 
tor roll periphery from an adhesive pan 78, applied 
onto the flutes 22b as they are carried across the 
periphery. To adjust the nip size, the displacement 
transducer 74 sends to the microprocessor 32 a 
signal representative of the size of the nip^ The 
microprocessor compares the signal representing . 
nip size with a preprogrammed desired nip size, 
and if the nip is smaller or larger than desired, 
causes the motor controller. 72 to operate the step- . 
ping motor 70 to drive the screw actuator 66 either 
up or down to move the weight roll away from or; 
toward the applicator roll, until the nip has the 
desired size. During application of adhesive onto 
the flutes, the piston, rod 62 is fully retracted, so 
nip size , is determined solely by the amount of 
extension of the screw actuator 66. although for 
convenience in threading the single facer through 
the nip, the piston rod is extendible to move the 
weight roll away from the applicator roll and. sub- 
stantially widen the nip. 

Adhesive picked up by the applicator rolls 38a- 
c from associated adhesive pans 78 is metered 
prior to being transferred to the single facer flutes. 
Previously, metering was accomplished by running 
a doctor roil against the applicator roll periphery, in 
a manner such that a discrete film of adhesive was 
left on the periphery, even when the periphery was 
engraved or cellular, i.e., provided with discrete 
adhesive carrying pockets. Because of the inability 
of prior apparatus to accurately control applicator 
roll peripheral speed relative to that of the single 
facer carried across it, it was necessary to leave a 
film of adhesive on the roll periphery so that an 
excess of adhesive would be transferred to the 
flutes to ensure proper adhesion between the sin- 
gle . facers. However, a major component of the 
adhesive is water, so by transferring excess adhe- 
sive to the flutes, excess moisture was also trans- 
ferred, which resulted in warping of the resulting 
cardboard sheet and a "ribbing" effect on its outer 
surfaces, along with waste of * adhesive and In- 
creased energy requirements for drying and setting 
the adhesive. 

The invention therefore also contemplates an 



improved doctor for metering adhesive on the ap- 
plicator roll peripheries. As seen in Fig. 3, asso- 
ciated with each applicator roll, such as the roll 
38b, is a doctor blade assembly comprising an air 

5 cylinder 80 having a piston rod 82 connected to 
one end of an arm 84, an opposite end of which is 
joumaled at 86 for rotation. An L-shaped bracket 
88. mounted toward one of its ends on the arm, 
- carries at. its opposite end a doctor blade 90 se- 

10 cured between a pair of plates 92 and 94. An 
inflatable tube 96 acts on the doctor blade and 
urges the blade tip toward and against the applica- 
tor roll periphery. 

In operation of the doctor, the cylinder 80 is 

75 . .: mounted so that when its piston rod 82 is extended 
and the tube 96 is inflated, the tip of the doctor 
blade 90 is moved against the applicator " roll pe-. 
riphery to wipe the periphery substantially clean of 
adhesive, leaving behind only a limited amount of 

20 adhesive as carried in cellular peripheral pockets 
98. Consequently, only the adhesive contained in 
the pockets is carried and available for transfer to 
the single facer flutes, so the amount of adhesive 
transferred to the flutes is limited. However, be- 

25 cause of the precise contror over the peripheral 
* speed of the applicator roll relative to that of the. 

single facer, the adhesive is very precisely placed 
; at desired locations on the flutes, so proper adhe- 
sion of one single facer to another Is obtained even 

30 with a minimum amount of adhesive. In practice, it 
. has been found that the precise control provided 
by the invention over the applicator roll/single facer 

. . speed relationships enables proper adherence of 
the single facers one to the other with a reduction 

35 in adhesive consumption to about fifty percent of 
what would otherwise be conventionally required. 
The reduction in the amount of adhesive placed on 
. the flutes proportionately reduces moisture transfer 
to the flutes, which substantially eliminates the 

40 warping and ''ribbing" problems that otherwise oc- 
cur in product made with conventional apparatus. 

The invention therefore provides an improved 
apparatus for and method of applying adhesive 
onto the flutes of single facers that are adhered. 

45 together and to a facing to form a cardboard sheet. 
After passing through a supply of adhesive, the 
periphery of each applicator roll is wiped substan- 
tially clean by a doctor, leaving behind only a 
limited amount of adhesive In the cellular periph- 

so eral pockets, for transfer to flutes of a single facer 
moved across the periphery. Normally, the quantity 
of glue transferred to the flutes would not be suffi- 
cient to ensure proper adherence of one single 
facer to another and to the facing. However, be- 

55 cause of the precise control available over the 
speed of rotation of the applicator roll, and there- 
fore over its peripheral speed, relative to the speed 
of travel of the single facer, the limited amount of 
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adhesive is so precisely positioned on tlie flutes 
that secure adhesion of the single facers and fac- 
ing sheet is ensured. As compared with conven- 
tional adhesive applying apparatus, the one of the 
invention provides a reduction in adhesive con- 
sumption on the order of about fifty percent. 

In addition to the economies involved in reduc- 
ing adhesive, consumption, the reduction in the" 
amount of adhesive applied to the flutes corre- 
spondingly reduces the amount of moisture added 
and, therefore, energy requirements for a drying 
process to set the adhesive. More importantly, 
since excessive moisture is a significant factor in 
causing warping of the resulting cardboard product 
and "ribbing" on its surfaces, the reduction in 
moisture transferred to' the flutes substantially 
eliminates the problems of warping and "ribbing.". 
The problem of "ribbing," i.e.. the tendency of the 
facing on the outer surfaces of the cardboard sheet 
to conform to the underlying flutes, so that the 
surfaces are not smooth and flat, is particularly 
troublesome in the application of high quality print- 
ing and graphics onto the cardboard. By substan- 
tially eliminating "ribbing." the apparatus of the 
invention therefore enables high quality printing 
and graphics to be applied onto the cardboard. 

Further, for a given thickness of a resulting 
cardboard sheet, when made into a carton its 
staci<ing strength is generally determined by the 
size of its flutes, such that the larger the flutes the 
greater Its stacking strength. However, to increase 
the size of the flutes, while maintaining the card- 
board sheet at a given thickness, requires decreas- 
ing the thickness of the outer, facing, but that in 
turn aggravates the "ribbing" problem and causes 
it to become more pronounced. However, because 
of the limited amount of adhesive applied onto the 
flutes, flute size can be increased, with a cor- 
responding decrease in thickness of the facing, 
while still maintaining a very smooth outer surface 
on the cardboard. 

While embodiments of the invention have been 
described in detail, various modifications and other 
embodiments thereof may be devised by one 
skilled in the art without departing from the spirit 
and scope of the invention, as defined in the ap- 
pended claims. 



Claims 

1. Apparatus for applying adhesive to flutes of 
a plurality of corrugated webs, comprising a plural- 
ity of adhesive applicator rolls; means for transfer- 
ring adhesive to peripheries of said applicator rolls; 
means for moving the webs in unison and at the 
same speed of travel, such that each web moves 
across the periphery of an associated one of said 



applicator rolls with its flutes against said periphery 
for transfer of adhesive from said periphery to the 
flutes; means for sensing the actual speed of travel 
of the webs: and means responsive to the sensed 

5 actual speed of travel of the webs for rotating each 
individual applicator iroll at a rate of rotation that is 
independent of the rate of rotation of the other rolls 
and that is varied as necessary to maintain con- . 
stent an individually selected and adjustable rela- 

10 tionship between the peripheral speed of the roll 
and the sensed actual speed of travel of the webs, 
despite any variations in the sensed actual speed 
of travel of the webs, to thereby control the amount 
and location of adhesive applied onto the flutes of 

IS each individual one of the webs. 

2. Apparatus as In claim 1 , wherein said means 
for rotating rotates each said applicator roll in- 
dependently so that, depending upon the selected 
relationship between its peripheral speed and the 

20 speed of travel of the webs, its peripheral speed Is 
the same as, a predetermined amount less than or 
a predetermined amount greater than the speed of 
travel of the webs. 

3. Apparatus as in claim 1. including means for. 
25 doctoring adhesive transferred to each applicator 

roll periphery prior to transferring adhesive from 
the periphery to flutes of its associated web. 

4. Apparatus as in claim 1. including means for 
bringing together the adhesive carrying webs into 

30 overlying and adhering relationship to form a com- 
posite sheet of material, and wherein said sensing 
means senses the actual speed of travel of the 
composite sheet. 

5. Apparatus as in claim 1, wherein said means 
35 • for rotating includes a plurality of motor means. 

each for rotating an associated individual one of 
said applicator rolls, and means, coupled to said 
sensing means, for operating each said motor 
means to rotate each said applicator roll at a rate 
40. that is varied as necessary to maintain constant the 
individually selected and adjustable relationship be- 
tween the peripheral speed of the applicator roll 
and the sensed actual speed of travel of the webs. 

6. Apparatus as in claim 5.. wherein each said 
45 motor means comprises electric motor means, and 

said means for operating each said motor means 
includes a motor speed controller for operating 
each said electric motor means and for sensing the 
speed of operation of at least one of said electric 

50 motor means, and a microprocessor coupled with 
said motor speed controller and said sensing 
means for comparing the sensed actual speed of 
travel of the. webs and the speed of operation of 
said at least one electric motor means and for 

55 causing said motor speed controller to operate 
each said electric motor means such that the in- 
dividually selected and adjustable relationships are 
maintained between said applicator roll peripheral 
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speeds and the sensed speed of travel of the webs 
despite any variations In the sensed speed of travel 
of the webs. 

7. Apparatus as in claim 4, wherein each said 
applicator roll has cells in its peripheral surface, 
said means for transferring adhesive to said ap- 
plicator roil peripheries fills said cells with adhe* 
sive, and said doctor means removes substantially 
ait of the adhesive off of said applicator roil periph- 
eries except for adhesive in said ceils, so that only 
the limited amount of adhesive in said cells is 
transferred to the flutes of the webs, whereby ad- 
hesive consumption is reduced and warping of the 
composite sheet and ribbing on its surfaces are " 
substantially eliminated. 

b. Apparatus as in claim 1, including a plurality 
of rotatable weight rolls associated with individual 
ones of said applicator rolls and defining with said 
applicator roils nips through which their associated 
webs pass; and means for adjusting the sizes of 
said nips, said adjusting means inciuding means 
for detecting the sizes of said nips, means for 
comparing detected nip sizes with preselected de- 
sired sizes and means, responsive to said compari- 
son, for moving said weight and applicator rolls 
relative to each other to bring said nips to said 
desired sizes. 

9. Apparatus as in claim 1, wherein said means 
for moving the webs comprises conveyor means 
downstream of said applicator rolls for receiving, 
the webs and facing, for moving the same into . 
overiying adhering relationship, and for pulling the 
webs in unison and at the same speed of travel 
across said applicator roll peripheries for a transfer 

. of adhesive from said peripheries to the web flutes. 

1 0. A method of applying adhesive to flutes of 
a plurality of corrugated webs, comprising the 
steps of transferring adhesive to peripheries of a 
plurality of applicator rolls; moving the webs in 
unison and at the same speed of travel, such that 
each web moves across the periphery of an asso- 
ciated one of the applicator rolls with its flutes 
against the periphery to transfer adhesive from the 
periphery to the flutes; sensing the actual speed of 
travel of the webs; and rotating each applicator roll, 
in accordance with the sensed actual speed of 
travel of the webs, at a rate of rotation that is 
independent of the rate of rotation of the other 
applicator rolls and that is varied as necessary to 
maintain constant an individually selected and ad- 
justable relationship between the peripheral speed 
of the roll and the sensed actual speed of travel of 
the webs, despite any variations in the 'sensed 
actual speed of travel of the webs, to thereby 
control the amount and location of adhesive applied 
onto the flutes of each individual one of the webs. 

11. A method as in clam 10. wherein said 
rotating step comprises individually rotating each 



applicator roll so that, depending upon the selected 
relationship between its peripheral speed and the 
"speed of travel of the webs, its peripheral- speed is 
the same as, a predetermined amount less than, or . 
5 a predetermined amount greater than the speed of 
travel of the webs. 

12. A method as in claim 10. including the step . 
of doctoring adhesive transferred to each applicator 

. roll periphery prior to transferring adhesive from 
10 the periphery to flutes of its associated web. 

13. A method as in claim 10. including the step 
of bringing together the adhesive . carrying webs 
into overiying and adhering relationship to form a 
composite sheet of material. 

IS 14. A method as in claim 10, wherein each 

applicator roll has cells In its peripheral surface, 
said step of transferring adhesive .to the applicator 
roll peripheries fills the cells with adhesive, and 
said doctoring step removes substantially all of the 

20 adhesive off. of the applicator roll peripheries ex- 
cept for adhesive In the cells, so that only the 
limited amount of adhesive in the cells is trans- 
ferred to the flutes of the webs, whereby adhesive 
. consumption .is reduced and warping of the com- 

25, posite sheet and ribbing on its surfaces are sub- 
stantially eliminated. 

15. A method as In claim 10, wherein a plural- 
ity of rotatable weight rolls are each associated 
with an individual one of the applicator rolls and 

30 - define with the applicator rolls nips through which 
their associated webs pass, and including the fur- 
ther steps of detecting the sizes of the nips; com- 
. paring the detected nip sizes with preselected de- 
sired sizes; and, based "upon said comparison, 

35 moving the weight and applicator rolls relative to 
each other to bring the nips to the desired sizes: 
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